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(54) ORGANIC ELECTROLUMINESCENT ELEMENT 

(57)Abstract: 

PURPOSE: To change luminous brightness without any need of an adder 
circuit under constant drive voltage, in changing the brightness of an 
organic electroluminescent element. 

CONSTITUTION: A luminous layer 3 is held between first and second 
electrodes 2 and 4, while at least one of the electrodes 2 and 4 being 
made transparent or translucent. In addition, a third electrode 6 is laid 
on the external surface of the luminous layer 3 via an insulation layer 
along a direction crossing the opposite direction of the electrodes 2 and 
4. 
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damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 
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3Jn the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]In organic electroluminescence devices with which one side [ at least ] supported a thin film which 
consists of organic coloring matter at least between the second electrode transparence or for a start 
[ translucent ], Organic electroluminescence devices providing the third electrode in an outside surface of a thin 
film of organic coloring matter of a direction which intersects direction opposing of the second electrode via an 
insulating layer for a start. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application]This invention relates to organic electroluminescence devices, and is **** to control of 

the luminosity in detail. 

[0002] 

[Description of the Prior Art]In recent years, the needs of the flat-surface display device with little space 
occupancy capacity are growing by the low voltage from CRT with diversification of information machines and 
equipment. As such a flat-surface display device, although there are a liquid crystal, a plasma display, etc., they 
are electroluminescence devices with a clear display with a self-luminescence type especially these days. The 
[electroluminescence (EL) element] attracts attention. 

[0003]Also in the above-mentioned electroluminescence devices, since organic electroluminescence devices are 
what is called "injection luminescence", they can be driven by the low voltage. [ say / that the electric charge (a 
hole or an electron) poured in from the electrode recombines and emits light in a photogen ] And there is also an 
advantage that the arbitrary luminescent color can be obtained easily, by changing the molecular structure of an 
organic compound. Therefore, organic electroluminescence devices are dramatically promising as a future display 
device. 
[0004] 

[Problem(s) to be Solved by the Invention]By the way, in organic electroluminescence devices which were 
described above, when the luminosity of luminescence was controlled, it was carrying out by making driver 
voltage fluctuate. As a thing using change of the luminosity of such an element, when a sensor detects carbon 
dioxide, light emitting luminance is changed by the result, and the indicator used for the use of calling the 
attention to a worker and a monitor can be considered, for example. 

[0005]Thus, when an element is used as an indicator, after adding fixed driver voltage and the detection voltage 
outputted by the sensor, it was impressed by inter-electrode [ of organic electroluminescence devices ] by 
making the added value into new driver voltage, and light emitting luminance was changed and was used. 
However, in this method, in order to make the voltage of a drive circuit change as described above, the problem 
that an adder circuit is required and composition becomes complicated arises. 

[0006]In view of the above-mentioned problem, an object of this invention is driver voltage to provide the 
organic electroluminescence devices to which luminosity can be changed without needing an adder circuit, while 
it has been fixed. 
[0007] 

[Means for Solving the Problem]At least one side this invention To achieve the above objects, transparence, Or 
in organic electroluminescence devices which supported a thin film which consists of organic coloring matter at 
least, the third electrode was provided in an outside surface of a thin film of organic coloring matter of a 
direction which intersects direction opposing of the second electrode via an insulating layer for a start between 
the second electrode for a start [ translucent ]. 
[0008] 

[Function]Where according to the organic electroluminescence devices of this invention it used the first 
electrode as the anode and voltage is applied to inter-electrode [ second ] by using the second electrode as a 
negative electrode for a start in the case of the substance in which the organic coloring matter of the thin film 
which exists in inter-electrode [ second ] has the character of an n-type semiconductor, If the voltage of having 
started inter-electrode [ second ] for a start and an opposite direction is applied to inter-electrode [ second 
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and third ], the depletion layer in which a career does not exist will be formed near [ in thin film / electrode ] the 
third. This depletion layer will spread further, if voltage applied to inter-electrode [ second and third ] is made 
high, and it becomes difficult to flow through a career in a thin film, and the current value which flows into inter- 
electrode [ second ] becomes low for a start as a result. Generally, if the luminosity of organic 
electroluminescence devices will turn into high-intensity if the current value which flows into inter-electrode 
[ second ] becomes high for a start, and it becomes low, it will turn into low-intensity. Therefore, the luminosity 
.of organic electroluminescence devices falls in this case. 

[0009]On the other hand, if the voltage applied to inter-electrode [ second ] and the voltage of the direction are 
applied to inter-electrode [ second and third ] for a start, A negative charge is accumulated near [ in a thin 
film / electrode ] the third, the field intensity near the first electrode becomes strong, the injection efficiency of 
the hole from the first electrode side increases, the current value which flows into inter-electrode [ second ] 
becomes high for a start as this result, and the luminosity of organic electroluminescence devices becomes high. 

[0010]If the voltage concerning inter-electrode [ second ] and the voltage of the direction are applied to inter- 
electrode [ second and third ] for a start when the organic coloring matter of the thin film which exists in inter- 
electrode [ second ] has the character of a p-type semiconductor for a start, a depletion layer will be formed 
near [ in thin film / electrode ] the third, and the current value which flows into inter-electrode [ second ] will 
become low for a start. If voltage is applied to an opposite direction, positive charge will be accumulated near 
[ in a thin film / electrode ] the third, the field intensity near the second electrode will become strong, the 
current value which flows into inter-electrode [ second ] will become high for a start, and light emitting 
luminance will become high. 
[0011] 
[Example] 

(EXAMPLE) One working example of this invention is explained using Drawings below. It is a plan of drawing 1 
and one working example of this invention, and drawing 2 is an II — II sectional view of drawing 1 . In drawing 1 and 
2, the electron injection electrode 4 (2000A), the insulating layer 5 (0.5 micrometer), and the third electrode 6 
(2000A) are formed as the first electrode on the glass substrate 1, and are formed in order as the hole injection 
electrode 2 (1000A), the luminous layer 3 (1000A), and the second electrode. 

[0012]The glass substrate 1 above-mentioned upper surface is a square, and flat. The band-like hole injection 
electrode 2 is formed toward the center section of the glass substrate 1 from the center section of one side a 
of this glass substrate 1 upper surface. The width of the above-mentioned band-like hole injection electrode 2 is 
about 2 mm, and the length is set up a little longer than the half of a length of one side of the glass substrate 1. 
The luminous layer 3 is formed so that the hole injection electrode 2 by the side of the neighborhood a may be 
exposed in part and may cover the external exposure part of other hole injection electrodes 2. Furthermore, it 
applies to the glass substrate 1 from the upper part of the luminous layer 3, and the band-like electron injection 
electrode 4 is formed. This electron injection electrode 4 is formed toward the center section of the glass 
substrate 1 from the center section of the neighborhood a of the glass substrate 1 upper surface, and the 
neighborhood b which counters. The width of the electron injection electrode 4 is about 2 mm, the length is 
slightly longer than the half of a length of one side of the glass substrate 1 , and glass substrate 1 side edge part 
of the electron injection electrode 4 overlaps the hole injection electrode 2 via the luminous layer 3. 
[001 3]A part of neighborhood a side edge part of the hole injection electrode 2 and neighborhood b side edge 
part of the electron injection electrode 4 are exposed, and the insulating layer 5 is formed so that the external 
exposure part of others of two electrodes and the luminous layer 3 may be covered. Direct contact of the third 
electrode 6 is carried out to the two electrodes which are carrying out external exposure, or it is formed from 
the upper part of the insulating layer 5 to the side so that it may see from the upper surface and other 
electrodes may not be overlapped. 

[0014]As shown in drawing 1 , it is connected with the power supply at the hole injection electrode 2 which is 
furthermore the first electrode, the electron injection electrode 4 which is the second electrode, and the third 
electrode 6. To the above-mentioned hole injection electrode 2, an indium tin oxidation thing (ITO), The tris (8- 
hydroxyquinoline) aluminium complex which has the character of an n-type semiconductor in the luminous layer 
3 (It is shown in the following-ization 1), the electron injection electrode 4 — poly para-phenylene (PPP it is 
shown in the following-ization 2) is used as the third electrode 6, and aluminum is used for the insulating layer 5 
for gold as a material, respectively. 
[0015] 
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[Formula 1] 




[0016] 
EFormula 2] 

«m» 

[0017]Such organic electroluminescence devices of composition created as follows. First, an indium tin oxidation 
thing (ITO) is produced on the glass substrate 1. It masks at the thin film of an indium tin oxidation thing, and 
etches with aqua regia, and the band-like hole injection electrode 2 of about 2-mm width is formed. Then, 
stream washing of the etched substrate is carried out, and degreasing washing is performed using a detergent 
solution and IPA after that. 

[0018]Under the vacuum of 1x10~ 5 Torr, vacuum deposition of the tris (8-hydroxyquinoline) aluminium complex 
was carried out, and the luminous layer 3 was formed so that the external exposure part of hole injection 
electrodes 2 other than the neighborhood a side edge part of the hole injection electrode 2 might be covered. 
Next, using the mask, it applied to the glass substrate 1 upper surface from the upper part of the luminous layer 
3, and gold was vapor-deposited to 2-mm width as the electron injection electrode 4, and it formed so that the 
electron injection electrode 4 on the luminous layer 3 might overlap the hole injection electrode 2 via the 
luminous layer 3. 

[0019]The neighborhood a side edge part of the hole injection electrode 2 and the neighborhood b side edge part 
of the electron injection electrode 4 were exposed, vacuum deposition of the poly para-phenylene was carried 
out so that the other portions and the luminous layers 3 of two electrodes might be covered, and the insulating 
layer 5 was formed. Used the mask for the position which do not see and overlap from two electrodes and the 
upper surface on the above-mentioned insulating layer 5, aluminum was made to vapor-deposit, and the third 
electrode 6 was created. 

[0020]Finally, a power supply is connected to each electrode as shown in drawing 1 . 

(Experiment) Since change of the first electrode when changing the second and third inter-electrode voltage, 
and the value of the current which flows into inter-electrode [ second ], and change of luminosity were 
measured using the organic electroluminescence devices of above-mentioned this invention, the result is shown 
in drawing 3 and drawing 4 , respectively. 

[0021]^ 2 , V 1 2 , V 2 3 , and L show second inter-electrode voltage (V), the second, third inter-electrode voltage 

(V), and the light emitting luminance of organic electroluminescence devices for a start among a figure current 
(muA) and for a start which flows into inter-electrode [ second ], respectively. By changing the second and third 
inter-electrode voltage shows that the current value which flows into the first electrode and inter-electrode 
[ second ] is changing so that clearly from drawing 3 . 

[0022]As shown in drawing 4 , the change in the above current shows that change of luminosity has taken place. 
The relation between L in case V 1 and 2 are 15V, and V 2 and 3 was shown in drawing 5 . Thus, the luminescence 

intensity of an element can be easily changed with the voltage impressed to the third electrode, and 
simplification of intensity control is attained. 
(Other matters) 

** In above-mentioned working example, although only one of the two provided the third electrode, it may form 
so that the second electrode may be pinched for a start. However, also in this case, it needs to be cautious of 
the position of a mask so that it may see from a top and may not lap with the first or the second electrode in 
the case of the third electrode vacuum evaporation. 

[0023]It sees from the upper surface, and for a start, if it is except the portion which overlaps the second 
electrode, the third electrode can be provided in the outside surface of a luminous layer via an insulating layer. 
** In above-mentioned working example, when forming the luminous layer 3, used the vacuum deposition 
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method, but. The chloroform fluid of the polythiophene (shown in the following-ization 3) which doped the tris 
(8-hydroxyquinoline) aluminium complex 0.5% may be applied with a spin coat method, may be heat-treated, and 
the luminous layer 3 may be produced. 



{0025]** Although above-mentioned working example indicated the case where only the luminous layer 3 existed 
in inter-electrode [ second ] for a start, an electron transport layer can also be provided between the hole 
injection electrode 2 and the luminous layer 3 between a hole transporting bed, or the electron injection 
electrode 4 and the luminous layer 3. For example, when a tris (8-hydroxyquinoline) aluminium complex is used 
for a luminous layer, the diamine derivative shown in the following-ization 4 can be used as a hole transporting 
bed. 
[0026] 
[Formula 4] 



[0027]Both a hole transporting bed and an electron transport layer can also be provided. 

** Although formed with the vacuum deposition method in above-mentioned working example as the method of 
formation of the insulating layer 5, poly para-phenylene is melted in chloroform, chloroform fluid is created 4%, 
with a spin coat method, spreading stoving can be performed and this solution can also be produced in thickness 
of 0.5 micrometer. 

** Although the material which has the character of an n-type semiconductor was used as a material of a 
luminous layer in above-mentioned working example, what has the character of a p-type semiconductor can also 
be used. 
[0028] 

[Effect of the InventionjAs explained above, according to this invention, in the conventional organic 
electroluminescence devices. While it has been constant, the voltage of the drive circuit in which the element of 
this invention starts inter-electrode [ second ] for a start to having controlled luminescence intensity by 
changing driver voltage using the adder circuit etc. does not need an adder circuit etc., but can control 
luminosity by voltage concerning inter-electrode [ second and third ]. 

[0029]Therefore, if a sensor output is inputted into the third electrode for the element of this invention 
combining a various sensor, change of the light emitting luminance according to a sensor output can be 
observed, and it can use as a sensor indicator. 



[Translation done.] 




[0024] 
[Formula 3] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is a plan of the organic electroluminescence devices concerning an example of this invention. 
[Drawing 2] It is an II— II sectional view of the organic electroluminescence devices shown in drawing 1 . 
[Drawing 3] It is a graph which shows Ij 2~^1 and 2 characteristic. 
[Drawing 4] It is a graph which shows L-V 1 and 2 characteristic. 

[Drawing 5]It is a graph which shows L-V 2 jn case v are 15V and 3 characteristic. 

1 and z 

[Description of Notations] 

1 Glass substrate 

2 The first electrode (hole injection electrode) 

3 Luminous layer 

4 The second electrode (electron injection electrode) 

5 Insulating layer 

6 The third electrode 



[Translation done.] 
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